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An experimental study was conducted (N = 175) to test for differences between thinking about 
the future and the present when it came to sustainable behavior and attitudes. Previous studies 
show temporal discounting can be overcome at least in the short term to alter current behaviors; 
however, there is a gap in the literature in regards to sustainable behaviors. This study used 
similar techniques to determine whether environmentally protective behavior can be altered by 
having an individual imagine themselves in the future. Participants were randomly assigned to 
one of three groups, a current other, current self, or a future-self group. The groups did not differ 
in response to the Ecocentric and Anthropocentric Attitudes Scale and the Future Self-Continuity 
Scale prior to the experimental manipulation. The current other group was asked to imagine 
someone other than themselves in the present. The current-self group was asked to imagine 
themselves in the present. The future-self group was asked to imagine themselves in the 60 years 
into the future. We found those asked to imagine themselves in the future acted more sustainably 
in the FISH 4.0 simulation on variables including individual efficiency, individual restraint, and 
seasons lasted. On the surveyed environmental dilemmas, no differences were found between 
groups in the option selection, with nearly 84% of all groups choosing the environmentally 
protective decision. Our findings suggest that imaging oneself in the future at age influences 
sustainable behavior in comparison to thinking about the current other or current self. 
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Temporal Discounting and Sustainable Behaviors 
The proposed study is designed to evaluate whether thinking about oneself in the future, 
compared to thinking about oneself in the present, has any influence on environmentally 
protective behavior. An overwhelming majority accept that climate change is occurring; a 2015 
review found that 84% of people in 27 different countries (n > 18,000) stated that global 
warming was either a “very serious” or “somewhat serious” issue (IPSOS, 2015).  
Often, climate change's grave potential impacts are dismissed by individuals as problems 
for future generations to deal with, rather than to be dealt with presently (Pasini et al., 2018). 
Researchers believe that climate change is too psychological and physically distant for many 
individuals, and therefore consequences are hard to conceptualize. Construal Level Theory, CLT, 
states that as distance and uncertainty of an event increase, events seem harder to conceptualize 
(Jones et al., 2017; Waslak & Trope, 2009). In turn, this influences how they view and behave in 
regards to environmentally protective behaviors (McDonald et al., 2015). How close an 
individual is to the source of the problem, proximal distance, is one way for people to 
conceptualize climate change. People can conceptualize climate change if the effects of extreme 
weather conditions are happening in their own backyard (Zanocco et al., 2018). Another way 
people can better conceptualize climate change is psychological distance. If people feel 
psychologically close to the problem, they are better able to imagine the consequences because 
they can conceptualize what may happen to them in the future. People can be aware of the effects 
due to climate change; however, if effects are not proximal, certain, or meaningful to the 
individual, people will not act for the future as they do not see their actions as being practical 
(Brugger et al., 2015). 
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If an individual is psychologically or physically distant from something, it may create 
uncertainty even if there are scientifically predicted impacts. Researchers believe that people are 
psychologically distant from their future selves because people think of their future selves as 
being different people from their present selves (Hershfield, 2011). Researchers found that 
individuals use the same process for decision making for their future selves as they do with other 
individuals, and make similar attributions to their future selves as they do to other people 
(Hershfield, 2011; Pronin et al., 2006; Wakslak et al., 2008).  
Choosing the immediate reward occurs when people feel psychologically distant from 
their future selves and rewards that could be experienced in the future. Individuals seek 
gratification by selecting smaller but immediate rewards rather than obtaining more substantial 
rewards at a point in the future, known as temporal discounting (Ballard & Knutson, 2009). 
People are uncertain about the future, so they choose things that would have an effect sooner 
than later. This notion makes it difficult for individuals to make decisions currently that would 
later impact them in the future. In Australia, 43% of individuals who engage in pro-
environmental behaviors, stated their motive was financial, and only 4% said it was "for the 
future." A financial decision is a current decision that would impact someone in the present, and 
that is why it is harder to give power to the thought of the future. Individuals are not motivated to 
improve conditions for their future selves; however, they are focused on immediate rewards 
(Jones et al., 2017). If we could bring individuals psychologically closer to their future, the idea 
of climate change would not be so distant and abstract. 
People may believe in climate change and global warming; however, they may not take 
any action due to uncertainty. Engle-Friedman et al. (2010) found that participants showed 
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concern about climate change and engagement in sustainable behavior; however, within a year 
looking at similar students, they reported a difference sense of environmental efficacy. 
Participants indicated: "less certainty about environmental threats, greater negativity about the 
prospects of making environmental change, and a greater sense that nothing can be done to stop 
environmental threats" (Engle-Friedman et al., 2010, p.46-47). Perhaps closing the psychological 
distance of the event and having people think about the consequences of climate change on their 
future may make people believe that their actions make a difference. Australia ranked climate 
change as a "low priority," after 38% accounted climate change as natural variability, even 
though 47% of those that thought climate change was happening indicated it was due to human 
activity (Jones et al., 2017).  The idea of climate change is psychologically distant for many 
people, even though they know that it is happening. Possibly if people bridge the gap between 
their current and future selves, we may see people start acting for the future. This idea presents a 
dilemma: just telling someone about climate change and having them accept the impacts of 
climate change may not necessarily mean that they will do anything about it (Brugger et al. 
2015). Brugger et al. (2015) indicated that for an individual to feel close to their future self a risk 
has to mean something to them and if the individual believes their actions to be achievable, it is 
then that they might alter their behaviors. If we would be able to have people think about the 
future now, they may choose to alter their behaviors now in order to save the future of the planet. 
Temporal discounting is the act of valuing smaller immediate rewards, rather than the 
more significant rewards in the future. Researchers from various disciplines have been successful 
in the manipulation of temporal discounting; however, not much of the research has studied 
temporal discounting in terms of environmental risks. Researchers have been successful in 
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impacting behavior in the present that will have future benefits. Bryan and Hershfield (2012) 
recruited 193 Stanford University staff members to participate in a retirement savings program. 
The researchers wanted to see if thinking about the future would increase the staff member’s rate 
that they are taking out of their paycheck for retirement. The researchers evaluated the staff 
members' current retirement rates to confirm that they had not already saved more than 10% of 
their salaries for retirement. They were then asked how similar and connected they felt to their 
future selves using the future self-continuity scale (Hershfield et al., 2009). Afterwards, 
participants saw one of two messages about retirement savings, depending on the condition to 
which they were assigned. In one condition, the participants saw a message about their current-
self having the responsibility to save for retirement that said, "We urge you to consider your 
long-term interest and to start saving more now. After all, your long-term well-being is at stake. 
Your decisions now will determine how much money is available to you when you retire." In the 
other condition, participants saw a message that was phrased as if they had a responsibility to 
their future selves to save for retirement: "We urge you to consider the responsibility you have to 
yourself in retirement and to start saving more now. After all, your "future self" is completely 
dependent on you. Your decisions now will determine how much financial security your future 
self can count on." Two weeks later, the researchers followed up with the Stanford Benefits 
Office to see if the participants' savings rates changed after the intervention. Results showed that 
those who felt closer to their future-self had increased their savings rates after they were 
presented with either message. There was a predicted increase of 0.12 percentage points for those 
in those in the current-self having the responsibility to save for retirement condition. In contrast, 
there was a predicted increase of 0.97 percentage points in savings rates when the focus was on 
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the responsibility to the future self. Those that did not feel close to their future selves were not 
motivated by either message. Thus, it seems that with intervention, it is possible to alter current 
behaviors that may affect the future. 
Researchers have also examined predictions of delinquency and whether imagining one's 
future self would decrease making delinquent decisions. Van Gelder et al. (2013) examined 
whether bringing the relationship closer between the current and future self would influence 
decision making on delinquent behaviors. One hundred fourteen young adults between the ages 
of 20 and 25 wrote a letter to themselves to try to psychologically connect to either their "near-
self” or “distant-self." In the near-self condition, participants wrote a letter to their future selves 
three months later, whereas, in the distant-self condition, they wrote a letter to their future selves 
20 years later. The letter described who they will be in that period compared to who they are 
now. Afterward, they answered a questionnaire with five delinquent scenarios, in which they 
rated how likely or unlikely they would be to buy a stolen laptop or commit theft or fraud. The 
researchers found that participants in the distant-self condition scored lower in their likelihood of 
making delinquent choices than those who were in the near-self condition. There may be an 
impact on how closely people view their future selves and the influence it has on making 
decisions that may influence the future. 
Closely related to changes in decision making when thinking about future events is 
Episode Future Thinking (EFT) (Stein et al., 2017). Stein et al. (2017) had participants imagine 
several positive events, such as birthdays or parties that pertained to the future. The researchers 
wanted to evaluate whether imaging these future scenarios would have an effect on obese 
individuals in how they viewed immediate or future rewards, and whether this could be an aid to 
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weight loss. They believed EFT would be effective in having the individuals feel closer to their 
future selves by sacrificing smaller immediate rewards for more significant rewards in the future. 
To do so, they evaluated 131 obese participants over the age of 18, using EFT and a delayed 
discounting task. The researchers placed the participants in one of 4 groups that varied in the 
number of future events and text cues presented. In two of the four groups, participants were 
asked to generate future events that they look forward to, and can vividly imagine. Of those two 
groups, one group thought of an event in the next 7-12 months, whereas the other group thought 
of three events that would happen in three different time frames, one month, 2-6 months, and 7-
12 months. In the other two groups, participants thought about positive events that happened in 
the past. Similarly, the two groups were split according to how many time frames to which they 
were assigned. Afterward, the participants completed two delayed discounting tasks, to see if 
participants would pick smaller rewards immediately, or a bigger reward in the future.  One of 
the tasks was an adjusting-amount task where the participant chose either $100 at a later time or 
a series of smaller amounts that would be immediately available. The smaller amount would 
either increase or decrease with each trial. Participants had six trials, in random order from either 
waiting one day, seven days, one month, six months, one year, five years, or 25 years for their 
reward. The other task was an adjusting-delay task where the participants would choose $100 at 
a later time or $50 immediately. The researchers found that participants who imagined a greater 
number of future events picked rewards in the future, rather than the smaller immediate rewards. 
The researchers related this finding to define that obese individuals would perform actions that 
would provide them bigger rewards in the future rather than smaller rewards (such as snacking) 
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presently. Meaning, individuals who think of the future are influenced to think about taking 
bigger rewards in the future. 
Studies from various disciplines have found that by deliberately thinking about 
themselves in the future, people will make decisions that will improve their circumstances in the 
future. For this study, we wanted to determine whether imagining the future would influence 
their environmentally protective behaviors and act more sustainably as compared to people who 
think about the present. We randomly assigned participants to 3 different groups: a current-other 
group where they imagined another person in present time, a current-self group where they 
imagined themselves in present time, and a future-self group where they imagined themselves 60 
years from now. We included a current-other group to see if there was a difference between 
thinking about in the present or someone else in the present, and to see if this was a time or 
personal issue. Prior to the experimental manipulation, participants responded to questions 
regarding their feelings of relatedness to their future selves based on their current likings and 
expected goals in 10 and 50 years. They were presented seven circles from the Future Self 
Continuity Scale (Ersner-Hershfield, 2009) and answered which one they relate to the most. We 
also used the Ecocentric and Anthropocentric Scale (Thompson & Barton, 1994) to evaluate for 
differences between groups in terms of caring for humans, the earth, or not having a preference.  
The experimental manipulation had participants randomly placed in one of 3 groups in 
order to imagine someone in the present, themselves in the present, or themselves in the future. 
In order to start imagining in their respective conditions, participants completed a drawing and 
writing task. For the drawing task, participants were asked to draw a picture of the respective 
person and their life based on their assigned group. For the writing task, participants wrote about 
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the drawing, how the person they drew occupies their time, the persons family, their living 
arrangements, and what they do in their free time. We then used a simulation of a commons 
scenario, FISH 4.0 (Gifford & Aranda, 2013). Participants were asked to be fisher people 
amongst other fisher people on the Long Island Sound, other fisher people were programmed as 
bots. The participants could fish freely. They were told they should imagine themselves as 
fisherpeople who fish for a living. Leaving fish behind would make it possible to regenerate the 
pool of fish and that others would be fishing as well. Participants fished for a minimum of one 
season and had the opportunity to fish up to eight seasons if they did not deplete the pool the 
previous season. Participants were not aware of the maximum number of seasons they could fish.  
FISH 4.0 gives the opportunity to see how one behaves with the presence of unknown others.  
After the FISH simulation, participants responded to environmental dilemmas involving 
hypothetical scenarios based in NYC. Participants were given descriptions of an environmental 
issue in NYC, in which they were to vote on accepting a proposed hypothetical law that would 
promote environmental protection. Participants voted on whether the new law should go into 
effect and their reasoning.  Lastly, we asked participants how much they think they will care 
about environmental issues now and in the future. 
We hypothesized that compared to the other groups, the future-self group would show 
greater connectedness to their future selves on the Future Self Continuity Scale. We also 
hypothesized that they would act more sustainably on the behavioral measures. Specifically, we 
hypothesized that they would show display more sustainable behaviors on the FISH simulation, 
and pick more environmentally protective options on Environmental Dilemmas. Lastly, we 
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hypothesized that the participants who were in the future-self group would show greater care 
about environmental issues in the future. 
Method 
Participants 
Participants in this study were 214 CUNY Baruch students, but after the exclusion 
criteria outlined below were followed, N = 175 participants remained. Out of the participants 
whose data were analyzed, the range was 18-24 in age (M = 20.3, SD = 1.554, 53.1%, or 93 were 
female). The demographic background of the students was 25.7% Latinx, 25.1% East Asian, 
18.9% White, 12.0% Southern Asian, 7.4% Black or African American, 4.0% Southeast Asian, 
3.4% Western Asian, 1.1% West Indian, and 2.3% Other/Mixed. All participants were 
compensated for their time with credit for an introductory psychology or management course. 
 
Exclusion Criteria. Participants were excluded if they were above 24 years old (n = 24) because 
of the nature of the questions about how much they think they will care about environmental 
issues in the future. This cutoff for youth is based on the U.N. definition (UNDESA, 2013). 
Participants were also asked about English proficiency and were excluded from analyses if they 
reported having a comfort level of less than "somewhat comfortable" with reading, writing, or 
understanding spoken English (N = 15). 
Materials 
Several different surveys and programs were used for this study. The Ecocentric and 
Anthropocentric Attitudes Scale (Thompson & Barton, 1994), which consists of 33 questions, is 
used to measure whether participants tend to care more about the earth (ecocentric), humans 
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(anthropocentric), or do not have a preference (apathetic). The survey has participants rate their 
agreement to statements on a scale of 1 (strongly disagree) to 5 (strongly agree). 
The Future Self-Continuity Scale (Ersner-Hershfield, 2009) is used to measure how much 
participants relate to their future selves in 10 years and 50 years. This scale asks participants to 
select one of seven pairs of circles that range from no overlap to almost complete overlap. 
The FISH 4.0 program (Gifford & Aranda, 2013) was also employed for this study. This 
program, a computer-based microworld exercise, studies resource management decision-making 
of individuals and small groups using a computer simulation. The program involves putting 
participants into a fictitious scenario where they are fishers in a closed environment that has a 
limited pool of resources. The participant can choose how many fish they would like to take out 
of the pool during a given season, and at the end of the season, the total number of fish in the 
pool will double (up until a cap of 100 total fish). There are four bots that fish a certain number 
of fish from the pool, so the participant is not the only fisher in the environment. The program 
measures how many fish are taken out of the environment in each season, as well as individual 
efficiency, individual restraint, and the total number of seasons (out of 8) that participants lasted. 
The FISH program computes several metrics based on participant behavior. Individual efficiency 
ranges from below 0 through above 1, where below 0 represents greed, 0 is inefficiency such that 
the pool would be fully depleted if all fishers in the simulation acted as the individual, between 0 
and 1 is less inefficient, 1 is perfect sustainability (taking exactly the amount of fish to allow the 
pool to regenerate, and above 1 is acting in a manner that is considered preservationist such that 
a participant takes less than the amount possible for the pool to still fully regenerate in the next 
season. Individual restraint ranges from below 0 through above 1, where 0 represents the pool 
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being exhausted and the individual only thinking about the present with no thought of 
conservation. 1 represents total restraint, meaning the individual took no fish, and below 0, 
where the individual had very little restraint. Scores between 0 and 1 indicate a sustainable 
harvest pattern. A detailed description of the program can be found in Gifford & Aranda (2013). 
Participants were also presented with two environmental dilemmas modeled after the 
ecological commons dilemmas used by Kortenkamp and Moore (2001). Participants made a 
behavioral choice about what they would do in two hypothetical environmentally-related 
situations (vote yes or no for a measure). They then identified the most important factor in 
making that decision. Dilemma 1 was about land preservation to replenish local groundwater 
stores. Participants vote to set aside tax dollars to preserve the land and to identify why they 
made that decision. Dilemma 2 was about WaterSense showerheads that would save thousands 
of gallons of water a year. Participants voted to include WaterSense showerheads in all-new 
shower installations as well, followed by their reasoning for their answer.   
In addition, participants were asked to express their concern for environmental issues 
now and how much they think they will care about environmental issues when they are aged 40, 
50, 60, 70, 80, and 90 years old. 
Procedure 
The experiment was completed online in a computer lab over the course of several 
semesters at Baruch College in New York. The participants were not informed about the true 
purpose of the study. After giving informed consent, participants completed the Ecocentric and 
Anthropocentric Attitudes Scale and the Future Self-Continuity Scale. Then, the instructional 
video for the FISH program was given, followed by the experimental manipulation. 
TEMPORAL DISCOUNTING AND SUSTAINABLE BEHAVIORS 
 
17 
Experimental manipulation. Participants were asked to imagine "someone in the present," 
"yourself now," or "yourself at 60 years old." Participants were asked to draw a picture by hand 
of the respective person and their life based on the prompt for their respective condition. In 
paragraph form, participants were asked to describe their drawing, how the person they drew 
occupies most of their time, the person's family life, the person's living arrangements, and what 
the person does for fun or in their free time. After this, participants again presented with the 
Future Self-Continuity Scale, asking them to rate how much they relate to their future selves in 
10 years and 50 years.   
 
Dependent measures. After the experimental manipulation, participants were given two different 
dependent measures of sustainable behavior in a randomized order -- the FISH program, and the 
environmental dilemmas. Participants were introduced to the FISH 4.0 program through an 
instructional tutorial video that was presented before the drawing task. Following the 
experimental manipulation, participants completed the simulation twice: a practice simulation 
and a real simulation. Participants were given worksheets on which they logged their number of 
fish caught and profit for each season, as well as answer questions about their outcomes (profits, 
number of fish left, etc.) and their motivation for acting. Following the FISH program, 
participants were presented with the environmental dilemmas. 
Demographic measures. Finally, participants completed demographic measures asking about 
age, gender, ethnicity, country of birth, major (area of study), and political affiliation, including 
the Social and Economic Conservatism Scale (SECS; Everett, 2013). 
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Debriefing. Upon completion of the study, participants were debriefed as to the true purpose of 
this study. 
Data Analysis 
Alpha Level. Alpha level was set at P  = 0.05 for all results. 
Ecocentric and Anthropocentric Attitudes Scale 
Participants answered questions corresponding with three categories, ecocentric, 
anthropocentric, and apathy, on a scale of 1 to 5. We used SPSS to code questions under their 
respective categories of the Ecocentric and Anthropocentric Attitudes Scale. After coding their 
categories, we created a new variable that would be the mean score of all of the questions under 
that specific category and created an average score for each participant. We then analyzed the 
data by splitting the file by condition, then compared the average score data by using descriptive 
statistics, then checked for differences between conditions using a one-way analysis of variance 
test, followed by a Tukey's HSD post hoc analysis. 
Connection to Future Self 
Participants answered questions on a scale of 1 to 7. They answered this scale four times, 
twice before experimental manipulation and twice after experimental manipulation.  We then 
used SPSS to compare groups with their four sets of scores. We analyzed the data by splitting the 
file by group, then compared the four sets of data using a one-way analysis of variance test to 
check for differences between conditions followed by a Tukey’s HSD post hoc analysis. We then 
used a Wilcoxon Signed-Ranks Test to compare whether there was a difference within the 
conditions for scores of connection to future self, pre, and post manipulation.   
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Individual Efficiency and Individual Restraint for Season One  
Participants fished within the FISH 4.0 simulation, and data files about the participants' 
performance had been logged into an online database. After obtaining files, we extracted the 
participants' performance scores into SPSS. The scores were generated within the program by the 
formulas put into the program by Robert Gifford. A score was logged for all seasons the 
participant had fished. The SPSS file was split by condition, and we compared mean scores for 
season one using descriptive conditions, and then took a look at condition differences for the first 
season using a one-way analysis of variance, followed by a Tukey’s HSD post hoc analysis.  
Individual Efficiency and Individual Restraint for All Seasons 
Participants fished within the FISH 4.0 simulation, and data files about the participants' 
performance had been logged into an online database. After obtaining files, we extracted the 
participants' performance scores into SPSS. The scores were generated within the program by the 
formulas put into the program by Robert Gifford. A score was logged for all seasons the 
participant had fished. We then created two separate variables, in which we calculated an 
average score of individual restraint for all seasons, and another variable where we calculated the 
average for individual efficiency for all seasons. The SPSS file was split by condition, and we 
compared mean scores for the two variables created using descriptive conditions, and then took a 
look at condition differences for the two variables using a one-way analysis of variance test, 
followed by a Tukey’s HSD post hoc analysis.  
Seasons Lasted 
Participants fished a minimum of one season within the FISH simulation and could have 
lasted a maximum of 8 seasons if they had not depleted the pool. Extracting files from an online 
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database for the FISH data, we calculated the total number of seasons lasted for each participant 
and created a new variable in SPSS. We then split the SPSS file by condition and analyzed the 
data using a one-way analysis of variance test to look at condition differences for the total 
amount of seasons lasted, followed by a Tukey’s HSD post hoc analysis.  
Dilemmas 
For each dilemma, responses were coded for being either a ‘yes’ response or a ‘no’ 
response, marked with a ‘y’ or ‘n’. After each response was coded, we then coded the 
reasonings. For each ‘yes’ response, the reasoning could have been ecocentric coded by ‘e’, 
anthropocentric coded by ‘a’, or social coded by ‘s’. For each ‘no’ response, we also coded the 
reasonings. Reasonings were financial coded by ‘f’, diffusion coded by ‘d’, or non-
environmental coded by ‘p’. After coding each participant for their choice and reasoning, we 
evaluated differences between voting yes and no by analyzing descriptive statistics in SPSS. 
Afterwards, we split the file by condition and differences in how many participants voted yes or 
no for either Dilemma 1 or Dilemma 2, using a Chi-Square test and Cramer's V.  
Care about Environmental Issues Now and in the Future 
Participants answered a series of questions under this measure, on a scale from 0 to 10.  
We then used SPSS to analyze descriptive statistics for the sample. We also used a t-test to 
determine statistical significance between questions. We also compared answers to the questions 
by condition. We analyzed this by splitting the file by condition, then compared the answers for 
each question using a one-way analysis of variance test to check for differences between 
conditions. 
Concern about Environmental Issues 
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Participants answered a series of questions under this measure, on a scale from 1 to 10.  
We then used SPSS to analyze descriptive statistics for the sample. We compared answers to the 
questions by condition. We analyzed this by splitting the file by condition, then compared the 
answers for each question using a one-way analysis of variance test to check for differences 
between conditions. 
World Values Assessment and Social and Economic Conservatism Scale 
Participants answered this question using a sliding scale of where they fall on a spectrum, 
from   -100 to 100. We then compared answers to the questions by condition. We analyzed this 
by splitting the file by group, then compared the answers for each question using a one-way 
analysis of variance test to check for differences between conditions, followed by a Tukey’s 
HSD post hoc analysis. 
Results 
Ecocentric and Anthropocentric Attitudes Scale 
Participants in the three conditions did not significantly differ in reported ecocentrism, 
anthropocentrism, and apathy. See Tables 1-2 for ANOVA and descriptive statistics. Refer to 
Figures 1-3. 
Connection to Future Self 
 On average, before the experimental manipulation, participants in the three conditions did 
not demonstrate significant differences in reported feeling of closeness to one’s future self in 10 
years (F(2, 172) = 1.36, P = .26, η2 = .02) or in 50 years (F(2, 172) = .28, P = .76, η2 = .00). 
After the experimental manipulation, participants in the three conditions demonstrated 
significant differences in reported feeling of closeness to one’s future self in 10 years (F(2, 172) 
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= 3.79, P = .03, η2 = .04). A Tukey's HSD post hoc analysis revealed a significant difference 
between the current self and future self-conditions at ten years (MD = -.82, P = .03). After the 
experimental manipulation, participants in the three conditions demonstrated significant 
differences in reported feeling of closeness to one’s future self in 50 years (F(2, 172) = 3.22, P = 
.04), η2 = .04. A Tukey’s HSD post hoc analysis revealed a significant difference between the 
current self and future-self conditions (MD = -.77, P = .03). See Tables 3-6 for ANOVA and post 
hoc. Refer to Figures 4-8. 
 Participants who were prompted to draw themselves in the present reported feeling less 
connected to their future selves in 50 years after the experimental manipulation (mean rank = 
42.51) than before it (mean rank = 42.48), Wilcoxon’s Z = -3.77, P < .001, r = -.34. There was 
no significant difference in 10 years, Wilcoxon’s Z = -1.71, P = .09, r = -.15. There were no 
significant differences between reported future connectedness pre- and post-manipulation for 
future self and current other conditions. 
Individual efficiency 
 For the first season, there were significant differences in individual efficiency between 
the conditions, F(2, 172) = 4.07, P = .02, η2 = .05. A Tukey’s HSD post hoc analysis revealed a 
significant difference in the behavior of participants in the current self (M = -0.20, SD = 1.76) 
and future self (M = 0.59, SD = 0.93) conditions, MD = -0.79, p = .01. An analysis that looked at 
average individual efficiency over all seasons that each participant lasted for also revealed 
significant differences between conditions, F(2, 172) = 18.79, P < .001, η2 = .13. A Tukey’s 
HSD post hoc analysis revealed differences between the current self (M = -0.10, SD = 0.67) and 
future self (M = 0.50, SD = 0.31) conditions, MD = -0.60, P < .001. It also revealed differences 
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between the future self and current other (M = -.01, SD = .58) conditions, MD = -0.50, p < .001. 
These results were in line with our hypotheses: those in the future self-condition had higher 
efficiency. See Tables 7 and 10 ANOVA and post hoc. Refer to Figures 9 and 11. 
Individual restraint  
Patterns seen in individual efficiency were also seen in individual restraint. For the first 
season, there were significant differences in individual restraint between the conditions: F(2, 
172) = 4.07, P = .02, η2 = .05. A Tukey’s HSD post hoc analysis revealed a significant difference 
in the behavior of participants in the current self (M = -0.10, SD = 0.89) and future self (M = 
0.30, SD = 0.46) conditions, MD = -0.39, P = .01. An analysis that looked at average individual 
restrain over all seasons that each participant lasted for also revealed significant differences 
between conditions: F(2, 172) = 18.97, P < .001, η2 = .15. A Tukey’s HSD post hoc analysis 
revealed differences between the current self (M = -0.01, SD = 0.33) and future self (M = 0.25, 
SD = 0.16) conditions, MD = -0.30, p < .001. It also revealed differences between the future self 
and current other (M = -0.00, SD = 0.29) conditions, MD = -0.25, P < .001. These data were in 
line with our hypotheses: the future self-condition was the most environmentally friendly, while 
the current self-conditions acted with the most greed. See Tables 8 and 10 ANOVA and post hoc. 
Refer to Figures 10 and 12 
Seasons Lasted  
There were significant differences between conditions regarding how many seasons of 
fishing participants lasted before the pool was fully depleted: F(2, 172) = 4.07, p = .02, η2 = .05. 
A Tukey’s HSD post hoc analysis showed that on average, participants in the future-self 
condition (M = 7.39, SD = 1.48) lasted for significantly more seasons than participants in the 
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current-self condition (M = 6.21, SD = 2.54), MD = -1.17, p = .01. These data were also in line 
with our hypotheses: the future-self condition on average lasted longer than the two current 
conditions. See Tables 11-13 ANOVA and post hoc. Refer to Figures 13-14. 
Dilemmas 
148 participants (84.6%) voted yes for the first dilemma, and 130 participants (74.3%) 
voted yes for the second dilemma. See Tables 14-15 for a full breakdown of responses and 
reasoning by condition. Refer to Figures 15-16. 
There were no significant differences between conditions in how many participants voted 
yes or no for either Dilemma 1 (𝜒2(2) = 1.33, P = .51, Cramer’s V = .09) or Dilemma 2 (𝜒2(2) = 
0.51, P = .78, Cramer’s V = .05). There was a significant difference between conditions 
regarding whether participants chose an ecocentric, anthropocentric, or social reason for voting 
yes for either Dilemma 1 (𝜒2(4) = 11.93, P = .02, Cramer’s V = .20) but not for Dilemma 2 
(𝜒2(4) = 0.90, P = .93, Cramer’s V = .06). For reason to vote no, there were too few participants 
in each condition that voted no to run a Chi-square test for independence. There were no 
significant differences between conditions as to whether participants chose reasons for voting yes 
that were focused on the short-term or the long-term for Dilemma 1 (𝜒2(4) = 5.40, P = .25, 
Cramer’s V = .14) but not for Dilemma 2 (𝜒2(4) = 1.01, P = .91, Cramer’s V = .06). 
Care about Environmental Issues Now and in the Future 
On average, participants report that they currently care about environmental issues on a 
scale of 0 (not at all) to 10 (very much) (M = 7.10, SD = 2.00). Participants reported that they 
will care significantly more about environmental issues at age 40 (M = 7.70, SD = 2.10) than 
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they do now, t(174) = 5.37, P < .001, d = 0.31.  See Table 16 for trends of how much participants 
think they will care about environmental issues as they age. Refer to Figures 17-18. 
No significant differences were found between conditions regarding how much 
participants care about environmental issues now and how much they would care about 
environmental issues at age 40, 50, 60, 70, 80, and 90 years old. 
Concern about Environmental Issues 
On a scale of 1 (not at all) to 10 (extremely), participants reported concern for 
environmental issues such as their access to clean water (M = 8.80, SD = 2.10), access to food 
(M = 8.70, SD = 2.20), and access to energy resources (M = 8.50, SD = 2.10). 
There were no significant differences across conditions in reported concern about access 
to clean water, access to food, access to energy resources. 
World Values Assessment and Social and Economic Conservatism Scale 
On self-reported political affiliation of where one falls on the liberal-conservative 
spectrum, there were significant differences between the current other (M = -40.00, SD = 44.79) 
and future-self conditions (M = -16.15, SD = 43.03), MD = -23.85, P = .02. There were no 
significant differences in average political affiliation between the current other and current-self 
conditions or between the current self and future-self conditions. 
Discussion 
For this study, we hypothesized that compared to the other groups, the future-self group 
would show greater connectedness to their future selves on the Future Self Continuity Scale, they 
would act more sustainably on the behavioral measures, pick more environmentally protective 
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options on the environmental dilemmas and show greater care about environmental issues in the 
future. 
Prior to the experimental manipulation, there were no differences between the three 
groups on the self-report Ecocentric and Anthropocentric Attitudes scale or on the Future Self 
Connectedness Scale for 10 and 50 years. The absence of between-group differences prior to the 
manipulation indicate that changes in sustainable behavior following the manipulation could not 
be attributed to pre-manipulation differences between the groups in ecocentric and 
anthropocentric attitudes or connection to the future self. 
After randomly assigning participants to either the current other, current self, or future-
self group, we had the participants complete a drawing a writing task that would invoke 
imagination respective of their condition. We checked if our manipulation had been successful 
and found those who were in the future self-condition did feel closer to themselves in the future, 
than did those in the other conditions, with significant differences for 10 and 50 years between 
groups. 
Now that we had our future group imagine the future, we tested to see if this would 
influence behavior. Results also indicate that bringing individuals closer to their future selves has 
influenced their behavior and decisions. Those who were instructed to imagine visually and draw 
their future-self acted more sustainably during the FISH behavioral simulation.  We found 
significant differences between the current self and future-self in individual restraint, individual 
efficiency, and the number of seasons participants lasted in the FISH simulation. Those who 
were in the current-self condition scored below 0 for individual efficiency, which represents 
greed, whereas the future-self condition acted less inefficiently. For individual restraint, the 
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future-self condition showed a sustainable harvest pattern, whereas the current-self condition 
showed very little restraint. The future-self condition also lasted a greater number of seasons on 
the fishing simulation than the current-self group.  Lastly, we saw that on the environmental 
dilemmas, the future-self group were picking the environmentally protective options over the 
non-environmentally protective options. However, we did not find the future-self group to be 
reporting more future care for the environment than any other group. 
Conclusion 
The findings of our study have important real-world implications because it demonstrates 
that people are able to imagine themselves in the future, and doing so alters their behaviors. In 
this particular case, it caused people to act more sustainably. It would be important to think about 
creating strategies and advertising techniques to invoke thoughts about the future in which this 
may influence people to change their decisions. However, it would be useful to test how long the 
priming of thinking about the future lasts, and if we can apply this on a larger scale.   
 Based on the findings of this study, having advertisements and policies word their 
movements as a responsibility to the future self may influence the way people think about their 
actions now, which influences the future. In our results, having the participants imagine 
themselves in the present did not result in a behavioral change, which may be why we have to 
consider alternative ways of phrasing these campaigns.  Humans may not be may be hard-wired 
to consider the future, and therefore it may be important to use techniques, such as the writing 
and drawing tasks we used, to have people start thinking about the future. In a 2004 book, Why 
Zebras Don’t Get Ulcers, Robert Sapolsky lays out arguments for why there is an evolutionary 
benefit for animals to focus on the present rather than the future. Sapolsky describes how, in the 
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case of zebras, they do not have stressors that affect them over weeks, months, or years. A 
zebra's stress may arise from being chased by a predator or finding food or water. When an 
animal becomes stressed, the sympathetic nervous system is activated, allowing it to fight or flee. 
Even though humans have the same stress pathways, many humans deal with long-term 
stressors: job anxiety, social stress, even an upcoming important presentation. Since we are not 
hard-wired to do so, we have to take the first steps for people to place themselves in a situation to 
imagine the future. Due to us possibly not being able to consider the future ourselves, people 
need to consider different ways to have people start thinking about the future, in order to see 
change. 
It would also be beneficial for future research to examine whether or not future visual 
imaginations could affect temporal discounting of environmental risk. Having people visualize 
rather than imagine themselves in the future may have a greater influence on their present 
behaviors. If there is a vivid intervention, people are more likely to engage in change (Hershfield 
et al., 2018). Age-rendering applications such as FaceApp have made it easier to imagine oneself 
in the future vividly, and therefore triggering a reaction of how near the future is, relative to the 
present. With vivid intervention, the person may be more likely to make changes. Due to these 
age rendering applications, people have started improving their financial decisions and have 
increased their intentions to save for retirement (Hershfield et al., 2011; Hershfield et al., 2018). 
There may be a benefit to having an individual see their future selves rather than imagining 
themselves, in turn, may influence results. Future studies can have the individual visualize 
themselves more vividly but also visualize their consequences.  Animal models suggest there 
may be an innate willingness to work harder under gambling-like situations, where the reward is 
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higher (Madden et al., 2007). Potentially meaning humans are inclined to work harder when 
significant damage has already been done to the environment, so much, so they have "gambled" 
the amount of damage that has been done. In return, people then try to make up for what they 
have lost in the past. Therefore, if people would be able to see what damage they have 
potentially caused visually, it may have a greater influence on how individuals behave presently. 
It is important to note that we do not know how long this priming works, and if thinking 
about the future continues for a long time outside an experimental setting. Future studies should 
attempt to see how long the manipulation of temporal discounting lasts -- is it something that 
wears off in a few hours or a day or something that stays with people for weeks, months, or 
years? If this is something that lasts outside of an experimental setting, this may impact how one 
chooses to act for the rest of their lives. We may be able to see large scale results if this priming 
lasts for a long time. We may start to see people take action and start to take action to combat 
climate change and alter behaviors in their personal lives. It would also be beneficial to study 
whether future imaginations about another person (something like a "future other" condition) 
would result in the same patterns or if individuals are able to think about the future more vividly. 
Thinking about a future other such as a child or spouse may influence the way individuals think 
about the future. In turn, this may influence the way someone behaves and chooses to act. 
In summary, this study may be indicative of where the future of policy-making and 
advertising should head in order to affect change in regards to sustainable behaviors.  It appears 
that bridging the psychological gap between the present and the future influences people's way of 
temporally discounting their behaviors, and we do see differences between those that imagine the 
future and those imagine the present. Although people may care about the environment and 
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acknowledge climate change, it may be that imagining the future and oneself in their future be 

























Ballard, K., & Knutson, B. (2009). Dissociable neural representations of future reward magnitude and 
delay during temporal discounting. Neuroimage, 45(1), 143-150. 
Blake, J. (1999). Overcoming the ‘value‐action gap’ in environmental policy: Tensions between national 
policy and local experience. Local environment, 4(3), 257-278. 
Böhm, G., & Pfister, H. R. (2005). Consequences, morality, and time in environmental risk evaluation. 
Journal of Risk Research, 8(6), 461-479. 
Brechin, S. R. (2003). Comparative public opinion and knowledge on global climatic change and the 
Kyoto Protocol: ThU.S.US versus the World?. International journal of sociology and social 
policy. 
Brügger, Adrian & Dessai, Suraje & Devine-Wright, Patrick & Morton, Thomas & Pidgeon, Nicholas. 
(2015). Psychological responses to the proximity of climate change. Nature Climate Change. 5. 
Bryan, C. J., & Hershfield, H. E. (2013). You owe it to yourself: Boosting retirement saving with a 
responsibility-based appeal. Decision, 1(S), 2. 
Chaplin, G., & Wyton, P. (2014). Student engagement with sustainability: Understanding the value–
action gap. International Journal of Sustainability in Higher Education, 15(4), 404-417. 
Engle-Friedman, Mindy & Cho, Kit & Lee, Eunjung & Furman, Gleb & Maculaitis, Martine. (2010). 
What Affects Attitudes and Behaviors Regarding Environmental Sustainability?. The 
International Journal of Environmental, Cultural, Economic, and Social Sustainability: Annual 
Review. 6. 41-58. 
TEMPORAL DISCOUNTING AND SUSTAINABLE BEHAVIORS 
 
32 
Ersner-Hershfield, H., Garton, M. T., Ballard, K., Samanez-Larkin, G. R., & Knutson, B. (2009). Don't 
stop thinking about tomorrow: Individual differences in future self-continuity account for saving. 
Judgment and decision making, 4(4), 280–286. 
Everett, J. A. (2013). The 12 Item Social and Economic Conservatism Scale (SECS). PLoS ONE,8(12). 
Van Gelder, J. L., Hershfield, H. E., & Nordgren, L. F. (2013). Vividness of the future self predicts 
delinquency. Psychological science, 24(6), 974-980. 
Gifford, R., & Aranda, J. (2013). Fish 4.0 users manual. Retrieved from 
http://web.uvic.ca/~esplab/sites/default/files/FISH%20MANUAL%20-
%20updated%20final_0.pdf 
Hershfield, H. E. (2011). Future self-continuity: How conceptions of the future self transform 
intertemporal choice. Annals of the New York Academy of Sciences, 1235, 30. 
Hershfield, H. E., John, E. M., & Reiff, J. S. (2018). Using vividness interventions to improve financial 
decision making. Policy Insights from the Behavioral and Brain Sciences, 5(2), 209-215. 
Hershfield, H. E., Goldstein, D. G., Sharpe, W. F., Fox, J., Yeykelis, L., Carstensen, L. L., & Bailenson, 
J. N. (2011). Increasing saving behavior through age-progressed renderings of the future self. 
Journal of Marketing Research, 48(SPL), S23-S37. 
Ipsos. (2015). Global Warming Issue Unites World Opinion. Retrieved June 26, 2019, from 
https://www.ipsos.com/en/global-warming-issue-unites-world-opinion  
Jones, Charlotte & Hine, Donald & Marks, Anthony. (2016). The Future is Now: Reducing 
Psychological Distance to Increase Public Engagement with Climate Change. Risk analysis : an 
official publication of the Society for Risk Analysis. 37.  
TEMPORAL DISCOUNTING AND SUSTAINABLE BEHAVIORS 
 
33 
Jones, C., Hine, D. W., & Marks, A. D. (2017). The future is now: reducing psychological distance to 
increase public engagement with climate change. Risk Analysis, 37(2), 331-341. 
Kortenkamp, K. V., & Moore, C. F. (2001). Ecocentrism and anthropocentrism: Moral reasoning about 
ecological commons dilemmas. Journal of Environmental Psychology, 21(3), 261-272.  
Luo, Y., Jackson, T., Wang, X., & Huang, X. (2013). Neural Correlates of self-appraisals in the near and 
distant future: An event-related potential study. PloS one, 8(12). 
Madden, G. J., Ewan, E. E., & Lagorio, C. H. (2007). Toward an animal model of gambling: Delay 
discounting and the allure of unpredictable outcomes. Journal of Gambling Studies, 23(1), 63–
83.  
McDonald, R. I., Chai, H. Y., & Newell, B. R. (2015). Personal experience and the ‘psychological 
distance’of climate change: An integrative review. Journal of Environmental Psychology, 44, 
109-118. 
Pasini, A., Mastrojeni, G., & Tubiello, F. N. (2018). Climate actions in a changing world. The 
Anthropocene Review, 5(3), 237-241. 
 Pronin E, Olivola CY, Kennedy KA. Doing unto future selves as you would do unto others: 
psychological distance and decision making. Pers. Soc. Psychol. Bull. 2008;34:224–236.  
Sapolsky, R. M. (2004). Why zebras don't get ulcers: The acclaimed guide to stress, stress-related 
diseases, and coping-now revised and updated. Holt paperbacks. 
Stein, J. S., Sze, Y. Y., Athamneh, L., Koffarnus, M. N., Epstein, L. H., & Bickel, W. K. (2017). Think 
fast: rapid assessment of the effects of episodic future thinking on delay discounting in 
overweight/obese participants. Journal of behavioral medicine, 40(5), 832-838. 
TEMPORAL DISCOUNTING AND SUSTAINABLE BEHAVIORS 
 
34 
Thompson, S. C., & Barton, M. A. (1994). Ecocentric and anthropocentric attitudes toward the 
environment. Journal of Environmental Psychology, 14(2), 149-157.  
United Nations Department of Economic and Social Affairs (UNDESA). (2013). Definition of Youth 
[Fact Sheet]. Retrieved from https://www.un.org/esa/socdev/documents/youth/fact-sheets/youth-
definition.pd 
U.S.S. Global Change Research Program. (2018, November). Fourth National Climate Assessment. 
Retrieved from https://nca2018.globalchange.gov 
Wakslak CJ, et al. Representations of the self in the near and distant future. J. Pers. Soc. 
Psychol. 2008;95:757–773. 
Wakslak, C., & Trope, Y. (2009). The effect of construal level on subjective probability 
estimates. Psychological Science, 20(1), 52-58. 
Zanocco, C., Boudet, H., Nilson, R., Satein, H., Whitley, H., & Flora, J. (2018). Place, proximity, and 
perceived harm: extreme weather events and views about climate change. Climatic 

















Note. Questions on Ecocentric and Anthropocentric Attitudes Scale scored from (1) Strongly 


























N Minimum Maximum Mean Std. Deviation
Ecocentric 62 2.50 5.00 3.9180 0.46201
Anthropocentric 62 1.92 4.17 2.9556 0.50762
Apathy 62 1.33 3.78 2.2240 0.51471
Valid N (listwise) 62
Ecocentric 61 1.00 4.92 3.8101 0.64337
Anthropocentric 61 1.00 3.83 2.9768 0.51351
Apathy 61 1.00 3.44 2.1876 0.51141
Valid N (listwise) 61
Ecocentric 52 2.50 5.00 3.8429 0.49083
Anthropocentric 52 1.92 5.00 3.1250 0.47068
Apathy 52 1.44 5.00 2.4081 0.56430
Valid N (listwise) 52










Between Groups 0.375 2 0.187 0.643 0.527
Within Groups 50.143 172 0.292
Total 50.518 174
Between Groups 0.936 2 0.468 1.880 0.156
Within Groups 42.838 172 0.249
Total 43.774 174
Between Groups 1.534 2 0.767 2.744 0.067









































Mean Anthropocentricism by Condition



























Mean Apathy by Condition
























Between Groups 7.553 2 3.777 1.357 0.26
Within Groups 478.641 172 2.783
Total 486.194 174
Between Groups 1.588 2 0.794 0.282 0.755
Within Groups 484.606 172 2.817
Total 486.194 174
ANOVA
Select the choice that best describes how similar you feel 
to your future self (in 10 years), in terms of personality, 
temperament, major likes and dislikes, beliefs, values, 
ambitions, life goals, and ideals.
Select the choice that best describes how similar you feel 
to your future self (in 50 years), in terms of personality, 
temperament, major likes and dislikes, beliefs, values, 
ambitions, life goals, and ideals.
Multiple Comparisons
Lower Upper 
Current Self 0.482 0.301 0.248 -0.23 1.19
Future Self 0.132 0.314 0.907 -0.61 0.87
Current Other -0.482 0.301 0.248 -1.19 0.23
Future Self -0.35 0.315 0.509 -1.09 0.39
Current Other -0.132 0.314 0.907 -0.87 0.61
Current Self 0.35 0.315 0.509 -0.39 1.09
Current Self 0.004 0.303 1 -0.71 0.72
Future Self -0.207 0.316 0.79 -0.95 0.54
Current Other -0.004 0.303 1 -0.72 0.71
Future Self -0.21 0.317 0.785 -0.96 0.54
Current Other 0.207 0.316 0.79 -0.54 0.95
Current Self 0.21 0.317 0.785 -0.54 0.96
95% 
Select the choice that best describes how similar 
you feel to your future self (in 10 years), in terms 
of personality, temperament, major likes and 
dislikes, beliefs, values, ambitions, life goals, and 
ideals.                                                               
Select the choice that best describes how similar 
you feel to your future self (in 50 years), in terms 
of personality, temperament, major likes and 
dislikes, beliefs, values, ambitions, life goals, and 
ideals.
Future Self














































Connectedness to Future in 50 Years
Before Experimental Manipulation
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Between Groups 21.61 2 10.81 3.788 0.025
Within Groups 490.584 172 2.852
Total 512.194 174
Between Groups 16.55 2 8.275 3.224 0.042
Within Groups 441.484 172 2.567
Total 458.034 174
ANOVA
Select the choice that best describes how similar you feel 
to your future self (in 10 years), in terms of personality, 
temperament, major likes and dislikes, beliefs, values, 
ambitions, life goals, and ideals.
Select the choice that best describes how similar you feel 
to your future self (in 50 years), in terms of personality, 
temperament, major likes and dislikes, beliefs, values, 






Current Self 0.646 0.305 0.088 -0.07 1.37
Future Self -0.169 0.318 0.855 -0.92 0.58
Current Other -0.646 0.305 0.088 -1.37 0.07
Future Self -.816* 0.319 0.03 -1.57 -0.06
Current Other 0.169 0.318 0.855 -0.58 0.92
Current Self .816* 0.319 0.03 0.06 1.57
Current Self 0.301 0.289 0.551 -0.38 0.98
Future Self -0.464 0.301 0.275 -1.18 0.25
Current Other -0.301 0.289 0.551 -0.98 0.38
Future Self -.765* 0.302 0.033 -1.48 -0.05
Current Other 0.464 0.301 0.275 -0.25 1.18
Current Self .765* 0.302 0.033 0.05 1.48
*. The mean difference is significant at the 0.05 level.
Select the choice that best describes how similar 
you feel to your future self (in 10 years), in terms 
of personality, temperament, major likes and 
dislikes, beliefs, values, ambitions, life goals, and 




Select the choice that best describes how similar 
you feel to your future self (in 50 years), in terms 
of personality, temperament, major likes and 



















































Between Groups 17.715 2 8.858 4.069 0.019
Within Groups 374.428 172 2.177
Total 392.143 174
Between Groups 4.429 2 2.214 4.069 0.019













Current Self 0.27411 0.26608 0.559 -0.3549 0.9032
Future Self -0.51328 0.27744 0.157 -1.1692 0.1427
Current Other -0.27411 0.26608 0.559 -0.9032 0.3549
Future Self -.78739* 0.27848 0.014 -1.4458 -0.1290
Current Other 0.51328 0.27744 0.157 -0.1427 1.1692
Current Self .78739* 0.27848 0.014 0.1290 1.4458
Current Self 0.13706 0.13304 0.559 -0.1775 0.4516
Future Self -0.25664 0.13872 0.157 -0.5846 0.0713
Current Other -0.13706 0.13304 0.559 -0.4516 0.1775
Future Self -.39369* 0.13924 0.014 -0.7229 -0.0645
Current Other 0.25664 0.13872 0.157 -0.0713 0.5846




















*. The mean difference is significant at the 0.05 level.








Note. Individual efficiency: < 0 = greed, 0 = inefficiency, Between 0 and 1 = less inefficient,      
1 = perfect sustainability(taking exactly the amount of fish to allow the pool to regenerate) 
1 > =  Preservationist (takes less than the amount possible for the pool to still fully regenerate in 
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Note Individual Restraint:1= totally restrained/ took no fish.0= pool was exhausted/fishers are 
thinking only of the present, with no thought of conservation. <0 = very little restraint/harvester 









































Individual Efficiency and Individual Restraint across all seasons in FISH.
Sum of Squares df
Mean 
Square F Sig.
Between Groups 11.317 2 5.659 18.793 0.000
Within Groups 51.791 172 0.301
Total 63.108 174
Between Groups 2.854 2 1.427 18.968 0.000




























































Current Self 0.095370 0.098959 0.601 -0.13859 0.32933
Future Self -.502252* 0.103185 0.000 -0.74620 -0.25830
Current Other -0.095370 0.098959 0.601 -0.32933 0.13859
Future Self -.597621* 0.103570 0.000 -0.84248 -0.35276
Current Other .502252* 0.103185 0.000 0.25830 0.74620
Current Self .597621* 0.103570 0.000 0.35276 0.84248
Current Self 0.04965 0.04946 0.575 -0.0673 0.1666
Future Self -.25106* 0.05157 0.000 -0.3730 -0.1291
Current Other -0.04965 0.04946 0.575 -0.1666 0.0673
Future Self -.30071* 0.05176 0.000 -0.4231 -0.1783
Current Other .25106* 0.05157 0.000 0.1291 0.3730
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Note. Individual efficiency: < 0 = greed, 0 = inefficiency, Between 0 and 1 = less inefficient,      
1 = perfect sustainability(taking exactly the amount of fish to allow the pool to regenerate) 
1 > =  Preservationist (takes less than the amount possible for the pool to still fully regenerate in 





Note. Individual Restraint:1= totally restrained/ took no fish.0= pool was exhausted/fishers are 
thinking only of the present, with no thought of conservation. <0 = very little restraint/harvester 













Descriptive Statistics for Seasons Lasted in FISH by Condition
N Minimum Maximum Mean
Std. 
Deviation
Seasons Lasted 62 1 8 6.7903 2.26981
Valid N (listwise) 62
Seasons Lasted 61 1 8 6.2131 2.54372
Valid N (listwise) 61
Seasons Lasted 52 3 8 7.3846 1.48395














































Seasons Lasted in FISH by Condition
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 38.583 2 19.291 4.072 0.019






Current Self 0.57721 0.39251 0.308 -0.3508 1.5052
Future Self -0.59429 0.40928 0.317 -1.5619 0.3733
Current Other -0.57721 0.39251 0.308 -1.5052 0.3508
Future Self -1.17150* 0.41081 0.013 -2.1427 -0.2003
Current Other 0.59429 0.40928 0.317 -0.3733 1.5619










































































Did you leave any fish for future fishers?
Reasons for choosing 'Yes' for Dilemma 1 and Dilemma 2
Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2
Ecocentric 29 15 28 17 19 15 76 47
Anthropocentric 4 30 17 24 11 21 32 75
Social 19 3 9 3 12 2 40 8
Total 52 48 54 44 42 38 148 130
Current Other Current Self Future Self Total






















Reasons for choosing 'No' for Dilemma 1 and Dilemma 2
Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2 Dilemma 1 Dilemma 2
Financial 3 10 4 14 6 13 13 37
Diffusion 0 2 1 2 1 0 2 4
Non-Environmental 7 2 2 1 3 1 12 4
Total 10 14 7 17 10 14 27 45
Current Other Current Self Future Self Total
TEMPORAL DISCOUNTING AND SUSTAINABLE BEHAVIORS 
 
50 
























































N Mean Std. Deviation
How much do you currently care about 
environmental issues?                               
0="Not at All"    10="Very Much"
175 7.0629 1.97733
How much do you think you will care 
about environmental issues at 40 years 
old?                                                           
0="Not at All"    10="Very Much"
175 7.6914 2.09726
How much do you think you will care 
about environmental issues at 50 years 
old?                                                            
0="Not at All"    10="Very Much"
175 7.7486 2.22697
How much do you think you will care 
about environmental issues at 60 years 
old?                                                              
0="Not at All"    10="Very Much"
175 7.4914 2.57278
How much do you think you will care 
about environmental issues at 70 years 
old?                                                               
0="Not at All"    10="Very Much"
175 7.2 2.82436
How much do you think you will care 
about environmental issues at 80 years 
old?                                                                
0="Not at All"    10="Very Much"
175 6.6 3.29577
How much do you think you will care 
about environmental issues at 90 years 
old?                                                                  
0="Not at All"    10="Very Much"
175 5.8743 3.61926
Descriptive Statistics for Care about environmental issues now and in the future.





























































































































































Environmental Care in the Future
